Mention of trade names or commercial products in this article is solely for the purpose of 13 providing specific information and does not imply recommendation or endorsement by the U.S. Funnell-Harris 2 Plant Disease discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, 1 S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD).
Funnell-Harris 3 Plant Disease 1 Sorghum [Sorghum bicolor (L.) Moench] has a vast diversity of germplasm, which is 2 primarily being used for food and feed. However, several bioenergy platforms, grain sorghum 3 (starch-based bioethanol), forage sorghum (cellulose-based bioethanol and thermal conversion) 4 and sweet sorghum (sugars) are being used or are under development (Carpita and C., 2008; 5 Upadhyaya et al., 2009; Wu et al., 2010; Zegada-Lizarazu and Monti, 2012) . Similarly to its 6 close relative, sugarcane (Saccharum spp.), the juice of sweet sorghum can be extracted and 7 directly fermented into ethanol. Unlike sugarcane, sweet sorghum can be widely produced across 8 the United States (Keeney and DeLuca, 1992; Smith et al., 1987) . Sweet sorghum was 9 traditionally used for small-scale syrup or sugar production, and, thus was bred for stalk height 10 (biomass), juice volume, sugar content and juice extractability (Eggleston et al., 2013; Teetor et 11 al., 2011; Wang et al., 2009 ). These traits also allowed sweet sorghums to be amenable for 14 Little research on fungal stalk, foliar and root diseases of sweet sorghum has been 15 reported (Dogget, 1988; Zummo, 1971; Zummo, 1986; Zummo and Broadhead, 1984) . These 16 diseases pose a serious constraint for yield and quality of sweet sorghum juice and bagasse 17 (Funnell-Harris et al., 2014; Rajewski and Francis, 1991; Tesso and Ejeta, 2011) . In particular, 18 stalk diseases can reduce biomass and are associated with lodging, which reduces the harvestable 19 yield (Bean et al., 2013; Funnell-Harris et al., 2014; Miron et al., 2005; Rajewski and Francis, 20 1991; Tesso et al., 2005) .
21
Control of sorghum stalk diseases has been challenging, due to the diversity of fungi with 22 relatively broad host ranges that are responsible for these diseases (Jardine and Leslie, 1992;  Funnell-Harris 4 Plant Disease Saleh et al., 2010; Su et al., 2001; Tesso et al., 2010) . Plant breeding has focused on 1 identifications of QTLs and traits associated with increased resistance or tolerance. These traits 2 include drought tolerance and post-flowering non-senescence, a trait called "stay-green" (Borrell 3 et al., 2014; Tenkouano et al., 1993; Tesso et al., 2005) . Sweet sorghum breeding has focused on 4 stalk traits, such as biomass, juice and sugar content, that increase usability for bioenergy 5 (Audilakshmi et al., 2010; Lv et al., 2013; Shiringani et al., 2010) . There are no known 6 publications on breeding sweet sorghum for increased resistance or tolerance to stalk pathogens.
7
The present research focusses on two major sorghum stalk diseases, Fusarium stalk rot, 8 and charcoal rot (Bramel-Cox and Claflin, 1989; Funnell-Harris et al., 2014; Jardine and Leslie, 9 1992; Odvody and Dunkle, 1979; Tesso and Ejeta, 2011; Tesso et al., 2010) . The primary
10
Fusarium spp. infecting sorghum stalks include Fusarium andiyazi Marasas, Rheeder, Lampr., Wollenw.) (Funnell-Harris and Pedersen, 2008; Funnell-Harris et al., 2014; Tesso et al., 2010) .
15
These species cause infections that can result in deterioration of stalk pith cells, associated with 16 senescence during grain development (Reed and Partridge, 1983) . Macrophomina phaseolina 17 (Tassi) Goid. causes infections that result in similar deterioration of the stalk, but also form dark 18 sclerotia along the degraded vascular bundles of the colonized stalk and roots (Rao et al., 1980; 19 Russin et al., 1995) , and therefore it was given the name "charcoal rot."
20
Based on previous published research ( Davila-Gomez et al., 2011; Pfeiffer et al., 2010) 
21
(http://www.ars-grin.gov/npgs/) of brix (indicating sugar level), six lines were chosen as This paper has been peer reviewed and accepted for publication but has not yet been copyedited or proofread. The final published version may differ. (Funnell-Harris and Pedersen, 2008; Funnell-Harris et al., 2014; Funnell and Pedersen, 2006a) 20 (unpublished). RTx430, SC599 and SC1154 are all "combine height." Grain used in assays was 21 produced in greenhouses at University of Nebraska, Lincoln, Plant Growth Facilities. This paper has been peer reviewed and accepted for publication but has not yet been copyedited or proofread. The final published version may differ. were assessed for resulting lesion length on days 0, 3, 6, 9, 13 and 16 post inoculation. The of plants. The KENWARD-ROGER option was specified for estimating degrees of freedom.
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Slope was estimated using the SOLUTION option. Confidence intervals for the slopes were set (Table 1 ). All plants were 4 inoculated at anthesis with identically-prepared fresh inoculum; there was no significant effect 5 due to inoculation date (P = 0.16) ( Table 2 ). Across all inoculation dates, mean lesion lengths 6 (mm) were significant for treatment: inoculations with F. thapsinum, M. phaseolina and broth 7 control were 62.4 ± 4.8, 45.2 ± 4.6 and 14.0 ± 4.6 mm, respectively (P < 0.01). The interactions 8 of inoculation date with treatment were significant (P = 0.04) ( Table 2 ). This interaction may be 9 due to inoculations with F. thapsinum, which resulted in significantly greater mean lesion 10 lengths late summer or early fall, than inoculations occurring during fall or winter ( were not always significantly greater than the lengths from broth inoculation due to pigmentation 15 resulting from wounding response of the plant (Table 3 ; comparisons across rows). or M. phaseolina and compared with the susceptible check, RTx430, inoculated at the same time.
22
The key test statistics and significance levels for main effects and their interactions are shown in Funnell-Harris 10 Plant Disease RTx430 in this assay (P = 0.05) (Fig. 1A,B) . In addition, SC1154 ("resistant check") appears to 4 be highly susceptible to both pathogens (P < 0.01), following greenhouse peduncle wound 5 inoculations. Also, the wound responses of the resistant checks, SC1154 and SC599, were 6 significantly greater (P < 0.01) than those of RTx430 based on the broth control inoculation (Fig.   7 1C). Differences in response to wounding and the broth control in different sorghum lines have 8 been previously observed (Funnell and Pedersen, 2006a) . To better discern the response due to 9 pathogen inoculation as opposed to wound response (broth control), differences between LSM of 10 lesion lengths due to inoculation with each pathogen and length following inoculation with the 11 broth control were determined (Table 4 ). This analysis confirmed that Colman was susceptible to 12 both pathogens in this assay. Following this analysis, it was clear that mean lesion length 13 resulting on Rio was statistically similar as that on the resistant check, SC599 ( Figure 1A , Table   14 4). Difference of the mean lesion length resulting on M81E following inoculation with M.
15
phaseolina was not significantly different than the broth control ( responses, which resulted from sterile broth inoculation (Table 5 ). In the case of M. phaseolina 7 inoculations, lesion expansion was significantly faster (P = 0.03) within Colman versus RTx430 8 peduncles.
9
In time course assay 1, visible lesions developed between day 1 to day 3: no visible 10 lesions were apparent at day 1, but lesions were apparent by day 3 on many peduncles in both 11 fungal inoculation and control ( Fig. 2A) . Lesions appeared to expand rapidly from day 7 to 14 in
12
Colman peduncles, and mean lesion lengths were significantly greater than those of earlier time lines with both fungal inoculations in this assay (Fig. 2B ). Lesions expanded from days 9 to 13 17 for both fungal treatments in Colman; lesion lengths were significantly greater at day 13 than the significantly greater than all other time points (P < 0.01) at day 16 in RTx430 (Fig. 2B) . In this Funnell-Harris 12 Plant Disease assay, there were no significant differences in mean lesion lengths of broth control inoculations 1 between lines (P = 0.12; Figure 1 ). Thus, resistance to both stalk pathogens exists in sweet sorghum but SC1154 appeared to be susceptible to the two pathogens, even when the relatively large 8 wound response was taken into consideration (Table 4 , Fig. 1 ). This inconsistency may be due to 
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